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2. Methodological aspects of the K13 analysis
1. Introduction
3. The origin of the large-scale conformity signal in SDSS
‘Galactic conformity’ (Weinmann et al. 2006) refers to the fact that, at a fixed halo mass, passive centrals tend to have passive satellites, and star-forming centrals 
tend to have star-forming satellites. Conformity indicates that the evolution of centrals and satellites are closely linked, and are influenced by properties beyond the 
mass of the host halo.
Surprisingly, the work of Kauffmann et al. (2013; K13), reproduced partially in Fig. 1, presented evidence in SDSS data for a strong conformity signal extending out 
to 4 Mpc from centrals (roughly 10 times their Rvir). At face value, this suggests that distinct, physically unrelated haloes somehow share a common evolutionary 
path, and that a major effect is missing from our understanding of galaxy formation and evolution. 
Given the significance of this claim, we have used the same data selection to examine the methodology and observational evidence in K13, in order to assess the 
evidence for strong large-scale conformity on scales of 4 Mpc.
As illustrated in Fig. 2, the bias towards high-density regions produces a dramatic amplification of 
the conformity signal. This bias allows a few of the most massive clusters to dominate the 
conformity signal. Fig. 3 shows the progressive effect of removing centrals around these clusters.
At each step of the cuts, the ‘conformity’ signal at the virial scale of the corresponding clusters 
disappears. 
This illustrates that the large-scale signal in the overall sample (Fig. 1) is mostly driven by 
environmental quenching effects within ~1 RVir of a few of the very largest haloes, and not 
with super-halo scale effects associated with relatively low-mass haloes that host the 
nominal set of centrals used in the analysis. The signal in these regions came to dominate over 
the entire sample due to the implicit weighting towards high-density regions.
1. ‘Density-weighting’ bias: The original K13 analysis is implicitly weighted in favour of centrals with the 
most neighbours (i.e. in high-density regions).
2. Central selection: The central selection misidentification rate is remarkably high (2 out of 3) for galaxies 
with many neighbours.
3. Representation of sSFR distributions: Using median to characterize the bimodal sSFR distribution of 
neighbours amplifies small changes in the distribution.
The effects of these issues can be illustrated by making simple changes to the original methodology 
(Fig. 2). We found that the methodological choices in K13 tend to artificially introduce or amplify 
conformity-like signals, especially in high-density regions. 
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Figure 1. The sSFR distribution of galaxies which 
are neighbours to centrals, for centrals with stellar 
masses log(M*/M☉) = [10.0, 10.5]. The red, black, 
green, and blue solid lines indicate the median 
sSFR for the neighbours of the centrals in the 0-
25th, 25-50th, 50-75th, and 75-100th percentile of 
sSFR, respectively. Indeed, the neighbours of low-
sSFR centrals, out to 4 Mpc, tend to have lower-
than-average sSFR.
Removing centrals around progressively smaller clusters
Figure 3. Variants of Fig. 1 that result from removing centrals around progressively smaller clusters. 
The leftmost panel is identical to Fig. 1. The other panels show, respectively, variants of Fig. 1 when 
removing centrals around haloes with Rvir > 2, 1.5, and 1 Mpc.
4. Comparison with simulations 
A similar signal is present in an identical 
analysis of the Henriques et al. (2015) model, 
indicating little need to invoke new physics to 
‘explain’ the large-scale signal in SDSS.
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Figure 2. Variants of 
Fig. 1 that result from 
modifying the 
methodology of K13. 
Down-weighting centrals Removing suspected satellites Using mean instead of median
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5. Summary and conclusions 
The strong, large-scale conformity signal 
presented by K13 is mostly driven by 
methodological issues. 
The observed signal is best thought of as a 
‘1-halo’ quenching effect from the most 
massive clusters acting on low-mass 
centrals, which has been strongly amplified 
by the methodology.
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Figure 4. An identical 
analysis to Fig. 1, 
applied onto the 
Henriques et al. 
(2015) model.
For each cut, the ‘conformity’ signal at the virial scale of the corresponding clusters disappears. 
This illustrates that the large-scale signal in the overall sample (Fig. 1) is mostly driven by 
environmental quenching effects within ~1 Rvir of a few of the very largest haloes, and not 
with super-halo scale effects associated with relatively low-mass centrals that were used in 
the analysis. 
The signal in these regions came to dominate over the entire sample due to the implicit weighting 
towards high-density regions.
